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[0 0 4 6] 
[MM] 

-|pf^lS5e§tL^'bOt?ti^v^ 0 HPLC Wl^a^f^?^-) 

^7A:nacalai C8 4. 6mm I . D. X 2 5 0 mm 

: 1 0 mM |N a H 2 P O 4 — N a 2 H P 0 4 } (pH=6. 8 

) / 7 ^). - pj;v=i/l (vol /vol) 

^ti$ ! 1 ml /m i n 

^tti : UV 2 5 4 nm 

%9&um : 4 0 V 
:io //i 

*7A: CHIRALCEL OD-H 4. 6 mm I. D. X. 2 5 0 mm 
^Ebffl I n-A^t>/>fV^n;V-;V= 9 5/5 (vol/vol) 
flftil : 0 . 5 ml /m i n 
film : UV 2 5 4 nm 
: 4 0 V 

: .1 0 Ai l 

(Jdfcfll) (2R/S, 4S) -4- [ (N-^>^^t^ry^V^;v) T 
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(S) -1- (N-'O^**^*^*-^) 3-ya;r/<; 
*-;U2. 0 0 g(8. 8 8 mmo l)!:h^>2 0 m 1 * 
)V YmMV 5 8 g(24. 3 mm o 1> 2 7 0 m o 1 %K ftBfc 

16 mg> (0.267 mm o 1> 3 . 0 0 m o 1 %) *$&bn U 1 1 0 VC 

3mmm&Lfz 0 mM.t^m^^ t>*-t*i o m 1 *jn*.-cBos* 

(2R/S, 4S) -4- [ (N-^>v>t^rV 
T^/P^V] -2-* 3-WV7>2. 4 7 

n?Lc$mmm : 6. 30^ 6. 6 1# 

lH NMR (4 0 0MHz, CDC 1 3) $ 7. 3 6 -7. 3 3 (5H, m) , 
5. 7 4, 5. 7 0 (1 H, sX2) , 5. 36, 5. 14 (1H, bsX2) 
, 5. 14 (2H, s) , 4. 4 5-4. 4 0, 4. 3 5-4. 3 0 (1 H, m 
X2), 4. 11-4. 05, 4. 16-4. 12 (1H, mX2) i 3. 78 
-3. 27 (3H, m) , 3. 32, 3. 31 (3H, sX2) 
(*Jfc«2) (2R/S, 4S) -4- [ (N-^VSM'******-*) 7 

( S ) _ ! _ (n-^>^;V*^>#^-^) 7 5/- 2, 3-"/nyC^^ 
*-;H. 0 0 g(4. 4 4 mmol)H^>10 m lfcJRffiS*, * 
VifA'l. 79 g(12. 0 mmo K 2 7 0mol%). WfW. 
7. 9 mg (0. 132 mmoK 2. 9 8 m o 1 %) &8s#n U 1 10t 
T»3B#f^m#tfCo MS* T??fciSPLfc^ 7>*~7;fc5 m 1 fcinx-TRIfc*: 
flfjhL^o h;l/i> 5 ml-e$e>tw2iaflllffiU 

fnJc^Ki 0 m 1 -effiiiK «S7K«^^^^'>^A-c*£»U7to 

It^t, M&fcmLX, (2R/S, 4S) -4- [ (N-^>y>t + v* 
T^^^Kl -2-xh^rv-l, 3-*mV9>l. 3 6 g 

HPLCfiaWW I 6. 5 6^ 7. 0 0^ 
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lH NMR (4 0 0MHz, CDC 1 3) 5 7. 3 6-7. 3 0 (5H, m) , 
5. 8 2, 5. 7 8 (1 H, sX2) , 5. 5 1, 5. 2 0 (1H, bsX2) 

5. 17 (2H, s) , 4. 4 4-4. 3 4, 4. 3 4-4. 3 3 (1 H, m 
X2), 4. 16-4. 14, 4. 01-4. 04 (1H, mX2) , 3. 80 
-3. 2 8 (3H, m) , 3. 6 2, 3. 5 8 (2 H, mX2) , 1. 2 3, 1 
. 2 2 (3H, tX2, J = 7. 2Hz) 

mmm3) (2R/s, 4S) -4- [ (n-^*********-*) r 

( S ) (N-^vy***^*^-^) T5/-2, 3-^'/^; 

*-;V2. 0 0 g(8. 8 8 mmol)WfW/10 m 1 
, t^^f'^f^l. 36 g (11. 3 mm o U 1 3 0 m o 1 %) 
p -Y)VJL>xn'*>m.— 7K^4. 3 mg (0. 0 2 2 6 mmoKO 
2 5mo 1 %) fcttilllU lWHWtfbfco »«t**M*tfcft, * _ 

ffiWitT. (2R/S, 4S) -4- [ (N-^>^t^rv^^-^) T 
- 2 -^ h^v-2-^f-^-l, 3-y**V9y2. 48g£ 

HPLC^Hri:6. 7 8fl\ 7. 15^ 

lH NMR (4 0 0MHz, CDC 1 3) d 7. 3 6-7. 3 0 (5H, m) , 
5. 38, 5. 08 (1 H, bsX2), 5. 11 (2H, s) , 4. 41-4 
. 40, 4. 39-4. 32 (1 H, mX2) , 4. 16, 4. 09 (1H, t 
X2, J = 7. 6Hz), 3. 7 2, 3. 6 7 (1 H, tX2, J = 7. 6Hz 
) , 3. 5 5-3. 4 4 (1 H, m) , 3. 3 9-3. 2 4 (1 H, m) , 3. 
27 (s, 3H) ,1.5 6, 1. 5 5 (3H, sX2) 

mmm) (2R/s/4s) -4- [ (n-^>v>^v*m^v) t 

(S) -1- (N-^Vf^**^**'^^) T^y-2, 3--/n/N°>v 
0 0 g(4. 4 4 ramol)»fV>5 mli:Ii^ 
*;VMfe&h yxf/l/0. 9 2 7 g(5. 6 8 mm o U 13 0mol%)> 
p- 7}OfP^2. 3 mg (0. 0 120 mmoK 0. 
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|^2 0 0 2-3 0 6 4 4 4 ^— V I 

2 7mo 1%) MHtoU Ml-ClWWtWtfc. 

tt»fC, (2R/S, 4S) -4- [ (N-^**^*****-*) 7 * 
;;tfjv] _ 2 -xh^>-2-^f;V-l, 34 g£ 

HPLCWK:7. 5 2fl\ 8. 0 0^ 

lH NMR (4 0 0MHz, CDC 1 3) 57. 37-7. 31 (5H, m) , 
5. 5 8, 5. 11 (1H, bsX2) , 5. 11 (2H, s) , 4. 4 2-4 
. 32 (1H, m), 4. 15, 4. 08 (1H, tX2, J = 7. 6Hz), 
3. 7 6, 3. 7 0 (1 H, tX2, J=7. 6Hz) , 3. 5 4, 3. 5 3 ( 
2H, qX2, J = 7. 1Hz) , 3. 3 9, 3. 3 5 (1 H, tX2, J = 5 
. 8Hz) , 3. 31, 3. 26 (1H, tX2, J=6. 1Hz), 1. 57 
, 1. 5 6 (3H, 8X2), 1. 18, 1. 17 (3H, tX2, J = 7. 1 
Hz) 

mmms) (2R/s, 4s> -4- [ ax-«>v****s**>#-*') 7 

(S) -1- (N-^>5>JM-*'>#/M*-/l') 7*^-2, 3-"/n^>^ 
;V1. 0 0 g(4. 4 4 mmol)Wfl^>5 mH'iSi^ 
*^M&Ifth V^^-^'O. 8 4 4 g(5. 6 8 mm o 1 > 13 0mol%K 
p->;Vx>^;V^>'m-7K^%2. 1 mg (0. 0 110 mmoK 0. 
2 5mo 1%) £v»U MTCllMHWLfco ****ffitf*Lfcfc* K£ 
ftjfcUT, (2R/S, 4S) -4- [ (N-^>^***>*^-^> T ^ 
-2-^ h^">-2-7 p nlf;v-l, 38 g 

HPLCfiafl^PI : 2 1. 63\ 2 4. 5fr 

lH NMR (4 0 0MHz, CDC 1 3) 8 7. 3 7-7. 3 0 (5H, m) , 
5. 38, 5. 05 (1 H, bsX2), 5. 11 (2H, s), 4. 42-4 
. 39, 4. 39-4. 29 (1 H, mX2), 4. 17, 4. 08 (1H, t 
X2, J = 8. 0Hz) , 3. 7 2, 3. 6 7 ( 1 H, tX2, J=8. 0Hz 
), 3. 36-3. 45 (1 H, m), 3. 72, 3. 32 (1 H, tX2, J 
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= 6. 0Hz), 3. 2 5 (3H, s) , 1. 7 8, 1. 7 5 (2H, tX2, 
J=3. 6 Hz) , 1. 46, 1. 43 (2H, mX 2), 0. 934, 0. 9 
2 7 (3H, tX2, J = 3. 6Hz) 

(mmme) (2R/s, 4s) -4- [ (n-^^**^***-^) t 

S^**-*] -2-^ b^y-2-7x^-l, 3-^*^rV9>0*jt 

( S ) _ 1 - (N-^y^**->*>M*— >10 3-yn/N°>-^ 
*-;H. 0 0 g(4. 4 4 mmo 1 5 m 1 til**, 

*;Vh£Jt#0HJ **-JH. 05 g(5. 68 mmo K 1 3 Omo 1 %) 
% p _ y)\,3L>K)V*yWL— 7jC*0%2. 63 mg (0. 0 138 mmoL 
0.3 1 mo 1%) &«]U IfiflWLtc »«*«EES*Lfc& 
. I»Lt, (2R/S, 4S) -4- [ (N-^>^Vt*y*^^ 
) T^^f;V] -2-^Kv-2-7x^-l, 3 
8 gSr^^^^T^T- LtUfcc 
HPL C^#^^ : 20. 6^ 23. 8^ 

lH NMR (4 0 0MHz, CDC 1 3) 81. 5 8-7. 5 4 (2H, m) , 
7. 4 4-7. 3 4 (8H, m) , 5. 4 5, 4. 9 6 (1 H, bsX2) , 5 
. 13, 5. 09 (2H, sX2) f 4. 58-4. 59, 4. 39-4. 30 

(1H, mX 2) , 4. 3 2, 4. 2 2 (1 H, tX2, J = 7. 6Hz) , 3 
. 8 9-3. 8 6 (1 H, m) , 3. 5 0-3. 4 7 (1H, m) , 3. 35- 
3. 29 (1H, m) , 3. 21, 3. 20 (3H, sX2) 

mmi) (2R/S, 4S) -4- [ (N- t--zrY**s1})V#-)\s) T ^ 

(S) -1- (N-t-rh^***-^) T^^-2, 3-7°n^V^t 
-;H. 5 1 g(7. 9 2 mmoD.HWIO mlCilH, 
hf^gfeh 'J ^f;V2 . 56 g(21. 4 mm 0 U 2 7 0mo 1%), Stl 
2 mg(0. 2 0 mmo K 2. 5 3 m o 1 %) £$§iDU MiST? 5B#I8K 5 

orr-2 4B#r B m#b£o mmm&L%^tztt>, ^^>«io m g (o. 1 

7 mmoK 2. 10mol%)aU 1 8^a#t7^o WM^tm^m 
BU Lfcfc, ttS**EE«*U Kffi*6»b-C, (2R/S, 4 
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S ) _ 4 _ [ ( N _ t _-/b^v^;V^-;V) T^y^f"^] -2-^h^rV- 

H P L CfrffiZki* ;*7A:nacalai C8 4.6 mm I . D. X 2 
5 0 mm> : 10 mM |NaH2 P04-Na 2HP04| ( 

pH=6. 8) /7"bb-b'J;V=l/l (vol/vol) , II: 1 ml 
/m i n> Jfcffi I UV 2 10 nnu T^AiSJPg 14 0 *C> I 1 0 ^ 

1 

HPLCfiHH: 6. 0fl\ 6. 3# 

lH NMR (4 00MHz, CDC 1 3) 85. 12, 4. 83 (1H, bsX 
2) , 4. 3 9-4. 3 7, 4. 3 7-4. 2 9 (1 H, mX2) , 4. 15, 
4. 08 (1H, tX2, J=8. 0Hz) , 3. 7 4-3. 6 8 (1 H, m) 
, 3. 5 0-3. 4 7 (1 H, m) , 3. 2 9, 3. 2 8 (3H, sX2) , 3 
. 26-3. 19 (1H, mX 2) , 1. 5 7, 1. 5 5 (3 H, sX2) , 1 
. 4 5 (9H, s) 

(HUff 8) (2R/S. 4S) -4- [ (N-*^*'*****'*-*') T 
^y^/V] -2-^ h*~>— 2-**)V- 1, 3-^^rV9>^ 

(S) -1- (N-^v^^v*^**-^) T^y-2, 3 >v * 
-;l/2 0 2 mg(0. 8 8 8 mmol)^^ , /4 mlCl^^^ 
M^ff'J^f^2 9 8 mg(2. 48 mmoi> 2 8 0mo 1%), MI 
0&9-. 4 mg(0. 0690 mm o 1> 7. 7 7mo l%)^liaU 110 
X:t 2 BtTO # Ltz 0 MUt -etSMLtzfe, tK 5 ml *m*-XKlB*W±Ltz 
o 7fcJf ^HVx>10 m 1 T§ 2 Ulttm U ttEtftllg U 

*LT, (2R/S, 4S) -4- [ (N-^>v>t^r'>^^^) 7 5/ 
_ 2 -p( 2-^^;v-l, 3-yt^rV7>2 3 9 m g 

(3)tlfc«9) (2R/S, 4S) -4- [ (N-^>y>t^v^V^^) T 

-2-* 2-^f-;v- 1, 3-mv7>« 

(S) -1- (N-^>^**->*^#-^) 757-2, 3-yn;^^ 
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-;V2 0 0 mg(0. 8 8 8 mmol)!:h^>3 m HCJBiV$^ *fr 
h^f'J^f^2 9 8 mg(2. 48 mmoK 2 8 0 m o 1 %h HJ- 1 - 
T-frT^y-lfcW&l 0 mg(0. 0 3 2 8mmol > 3. 70mol%)ti 
iPU 11 0tJt?2ll#W«#Lfco fiM^Lfcft, tK5 ml £*Q;LTR 
Jfc&tflhLfco *i*>^xyiO m 1 2 ©JAW U 

*BU Jt^ftflfeLT. (2R/S, 4S) -4- [ (N-^VW^f'>*^ 
T^/^f-;V] -2-* h*~>— 2 1, 3-yt^V7>2 5 

(HifefllllO) (2R/S, 4S) -4- [ (N-^>V)V**i/%)\s$-)V) 

r^y^f^] -2-^ h*->— 2 1, 3 -v^-^y^^o^at 
(S) -1- (N-^V-?A'**5'*r/M?-/l'j T^y-2, 3-^n;r/yt 
-;V2 0 0 mg(0. 8 8 8 mmo l)?:h^x>3 m ncJR?»$-*2\ 
bSif'J>f^3 0 0 mg(2. 50 mmo K 2 8 Omo 1 %K V'J* 
r;v(9. 4 mg)»U 110 T?T*2B#ra«!#L*:o RjeiR**a«tft: 
^D7f^77^tJ: ^flfLfcfcc:*, JK#tt»#LTv>fc# % (2R/S 
, 4S) -4- [ (N-^>^;i/**v#;v**-;v) r^yy^v] -2-^b 

(Hlfeffili i) m (s) - 2- (N-^>^;vt^y*;v^-^) r^y- 

1- (?uu**fr) z-^fromfe 

m$m2X"%bfltz (2R/S, 4S) -4- [ (N-'02»M-*~>*>M?- 
;V) -2-xf^rv-l, 3-vt^77V 5 11. 4 mg 

(1. 82 mmol) SrI^fV>5 m MTi:M^f 
1^5 mli:}ff»HfcEttft , J>4 7 0. 5 mg (2. 29 mmoU 
1 2 0mo 1%) *SfrWnxmTLtZo WTfcTfk U 5R# 

mmWLtZo mnmWfrl 0 m l £in;iTj&&£#jLU IMfcJ^/H O m 
1 -?3®fflHiU £#«**<&fa£1ir*3 0 mlt3i> ^.3 0 ml-C2EI 

> mif&tfc3 o m i tiTOLfct, mimm^r*^*?&x*&MLtzo 

*NM*ttEEWtU XfflftfcLT, f»R ' (S) - 2- (N-^>y>t^rv 
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ij)V7&=.)V) T5y-1- (^nn^f^) if^3 9 2 m g 'H&feffrtfcft'g- 
IfcUftfc. (S) -1- (Nr^V^t^r^*^^) 3 

- -/n ^ ^ s> * - h oaiwwc 6 9 % * o fc 0 
hplc§»I : 7. 2# 

lH NMR (400MHz, CDC 1 3) 8 8. 09 (1 H; s) , 7. 40- 
7. 29 (5H, m) , 5. 34-5. 33 (1 H, m) , 5. 11 (2H, s 
) , 4. 98 (1H, b s) , 3. 75-3.50 (4 H, m) 

(«*«12) mk (s) -2- (n-'OS'A'**^***-*) t < y — 

1- (^nn^f;v) xf;vwlil 

HiftM4-e»t>*tfe (2R/S, 4S) -4- [ (N— ^V^** v#^**- . 
;V) T5;>f;V] - 2 - J- h^rv- 2 1 , 3-^t^V7> 5 0 
8 mg (1. 72 mmol) t*flS^f"V^5 mlCi^Mf'J 
^f;k>ij ;l/2 6 6 mg (2. 31 mmo U 1 3 0 m o 1 %) £ 55*W** 
JfCSlTLJto ?8Ti&T^ M"C2ll»W«i^L^o ^MWtKI 0 mUJll 
x.fJRJEB*flpJhU Mfc**"*' 10 ml "C3 Ulttm U ^r*£6 £3kftl:fe&7K 
3 0ml tliMU &*«8t^*~>* A-e<£&L;feo tii^ifiESil 
, H£*BfcLT^ ffl&J&%4 4 0 mg^fio amffili^Yf^7 
7 4- (S^B?#^ ;||fxf;i//n-A^>= 1/2) £ J; *) **» L £ * 
„ M (S) -2- (N fc'l' 75/-1- (*nn 
xf^3 8 7 mg«rife*lltft^»i:Uftfc. (S) -1- (N- 

^ > v ;v * * v # ;v *~ - ;v ) 3-7°n/*>^:*- ;v^«bOji^JR^ 

T*8 

HPLCTOFI I 8. 9# 

lH NMR (400 MHz, CDC 1 3) $7. 36-7. 31 (5H, m), 
5. 14 (2H, s) , 5. 14-5. 01 (1H, m) , 4. 96 (1H, b 
s) , 3. 71-3. 46 (4H, m) , 2. 08 (3H, s) 
(mm I 3) S&Sfe (S) -2- (N-^^V**^*^**-*') 
1- (^nn^^) xf^SS 

**«5-e»fc*tfc (2R/S, 4S) -4- [ (N-^v^pJ-*^*;^- 
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^TV^f^] -2-* h**-2-:/ni?*-l, 3-WV5> 5 
03 mg (1. 62 mmol)»f^5 mlM^Mb 
^WJ^221 mg (2. 03 rnmoK 1 3 0 m o 1 %) £553*H5 

^t^tl^o infTt, mmvi 4mwu. **nMr*i o m i 

ttEWtU *ffitt*t-C«^J»»4 3 2 mgtftft. £*L***fl»W*n 

fcfcd*. mwt (s) -2- '(N-^v^vt+y*^ 1 ') r^y-i- 

(^on^flV) xf;V3 9 0 mgtifeMft^tLT^o (S) -1 

il^JR^-C 7 3 %t?*> o 7to 
HPLC§jfHffl : 13. 7^ 

lH NMR (400 MHz, CDC 1 3) 87. 36-7. 31 (5H, m) , 
5. 10 (2H, s) , 5. 10-5. 00 (1H, m) , 4. 96(1H, b 
s) , 3. 7 0-3. 4 9 (4H.m), 2. 31 (2H. J = 7. 2Hz, t 
) , 1. 65 (2H, m) , 0. 95 (3H, J = 7. 2Hz, t) 

(*Jfcm4) (s) -2- (n-*>3>******#-a0 

Hi«6t#f>^ (2R/S, 4S) -4- [ (N-^V^V^^v*^- 
;V) T^^f^] -2-* f^rv-2-7x^-l, 3-mv9> 5 
07 mg (1. 54 mmol) m H:iiH,Mb 
'J^WJ^V2 15 m g ( 1 . 9 8 mm o 1 > 1 3 0 m o 1 %) *5^IB 
jWOTFLfco *T*Tlk *«2*MB*Lfc. ^MW7K1 0ml* 
jbn&TRffi$M*jLU Sfcm^'H 0 m 1 T?3EI«lttiU ^«W*<6«A* 
*3 0ml-CllHft»U &*«Sft^*V*A-?*£*Lfc«, *T4i$J#£MEi£*t 
U *a«*l"C«14ft»4 6 8 mg*#fco £fL**HfflW^ B ^l'^ 
74- (ar ? S^;S^m^-^^/'n-^^^>=l/ / 2) i:i^)iSU:i:^5 
N (S) -2- (N-^^/^^t^v*^^^) T ^ ^ - 1 - 
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na^f;!') xf;v3 0 3 mgtifeiWb^lltLtll^o (S)-l-( 

JR^T»4 7 %X-$>otz 0 
HPLCW^: 7. 3# 

1H NMR (4 0 0MHz, CDC 1 3) 58. 05 (2H, d, J = 7. 2H 
z ) , 7. 56 (1H, t, J = 7. 6Hz) , 7. 45 (2H, t, J = 7. 
6 Hz) , 7. 36-7. 31 (5H, m) , 5. 3 6-5. 33 (1 H, m) 
, 5. 09 (2H, s) , 5. 03 (1H, bs) , 3. 8 4-3. 7 4 (2H 
, m) , 3. 6 9-3. 6 3 (2H, m) 

(mmmi 5) mm (s) -2- (n-^-?***^***-*) t*/- 

1- (^nD^f^) ^f-;K^|S3t 

*Mi3 tmmzLXKhti* (2R/S, 4S) -4- [ (N-****** 

?:/ 2 0 0 mg (0.711 mmol)i»W3 ml'W 

**ffc*-*~>H 10 mg (0. 9 2 4 mmo U 1 3 Omo 1%) 
jbPU *»C2WM«W*Lfc. *»Mr*5 m 1 *in*.TRJS*tf JhU 
i^-;H 0 ml^2H!fflffiU ^*«W*tt»***3 0 m 1 T? 1 L 

07 > ^7 7 >f - c ± ^> > mm (s) -2- 

) -1- (N-^^**v#^-;V) 75/- 2, 

(*«m6) m (s) -2- (N-*>s>A'*****#-»'> r.^y- 

kH#KU#feftfe (2R/S, 4S) -4- [ (N-^>^** 
v#,W^-;V) 75^f^] -2-^ h**- 2 1 . 3-v**V 
7> 2 14 mg (0. 7 6 3 mmol) Wf^3 m 1 
1&{kXAf7VA'l 15 mg (1. 0 1 mmo K 1 3 0 m o 1 %) 

jpu Mtaftwwu. &fnsW7K5 m i «run^-ci06*fltjhu #m 

xf;H 0 m It? 2 01**14 U £#*W*tt*l*a**3 0 m 1 T? 1 @T5fcit L 
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tzo #M©?M*^n^h^*7*-fcJ:*»«*&. *BI (S) -2- 
(N-^>^**^*>i/#-^) T^-l- (^^^) x**# (S 

(*lfc«17) ft$ (S) -2- (N-^>"^**->*^#-^) T^/- 
l- (^nD^ffl/) •xf-A/OlBi 

*««3fcm*fcL-C#fc*Lfc (2R/S, 4S) -4- [ (N-*^*** 
T5/^f^] -2-* h^rv-2-^^^-1, 3-v**V 
7> 2 0 4 mg (0. 711 mmol)*tt^W3 m ll^fff« 

** 9 stiLiV) >1 4 2 mg (0. 9 2 4 mmo 1 > 1 3 Omo 1 %) * 
i»U mirC2l$W*#Lfco &MW*5 m 1 .SrJnx.TRJ&*flfJhL^ ft 
|xf;HO ml1?2iifflUMI8i«ta*3 0 mltl» 

l?z 0 ^im^mm^u^y^^y^-K^h^m^h, (s) -2 

(HWflis) ftm (s) -2- (n-^>v;v**v#^-;v) T^y- 
1- (^nn^f;v) ^f-JunZMk 

**«3fcn*fcUT#fcft;fc (2R/S, 4 S) -4- [ (N-^v*** 

v^;v**-;v) r^^f*] -2-> b*v-2-^;v-i, 3-5>**V 
5V 199 mg (0.711 mmol) WfV>3 

^bT-tf-^7 4.3 mg (0. 9 2 4 mmo U 1 3 Omo 1 %) * 

mau mM^2wmnmvtzo mmnMfcs m 1 £ijn£TR&&#iLu ft 

Jxf^ 10 m 1 -C 2 SWlffi U £#«***&ffitft*fc*3 0 mlfl ®W* 
Ltzo Offi&ifcffc ?u-?Yy?7 4 -^£Z> frtirfr h , ft$> (S) -2 

_ ( N _^>^;v**~>#;v^;v) 7^-1- (^^^) x^/u# ( 
S ) - l- (N-^>'^^^^v^^^-^) 75/- 2, 

(#S*6fl!19) ftM (S) -2- (N-^^V**v#^-^) 73/- 
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1- (^nn^f^) ^)V<D$km. 

mmms tmuKLxnbtitz (2R/s, 4 s) - a- [ (n-^-^** 

7> 2 0 0 mg (0.711 mmol) ^bJH>3 mlC»t 
V JHOO mg (0. 9 2 4 mmo K 1 3 Om o 1 %) 

£«]U m7aT'2B#Mm#L^o ^mW7]c5 m 1 ZmZ-X&mZ&itLtz 

c pxf;n o mi-e2ni^mt, ^nmm^ma^M^^ o ml-eiH 

«g»t/io *«WlwWa*#^nvh^97-f-lcj:*»*f^fe, Sim (S) 
_ 2 - (N-^Vv^^^^v*^^-^) 757-1 - (^nn^f;v) 

(S) -1- (N-^^^Vt + y*^^) 75 7-2, 3-rn;r/^ 
t-^^f>I#^8 7 %T^LTV^ CI fc&Bbfco 
(£ife0»2O) BH& (S) -2- (N-^7v>;V**v:*7;V**-;l') 757- 
1- (^nn^f;v) if-;vw«iS 

^Jt0fl3 fcra«tcLT#?»*L3t (2R/S, 4S) -4- [ (N— ^ v^** 
*>#;l/*K~;V) 75 7 7f;P] - 2 -7 > *v- 2 1 , 3-'WV 
77 199 mg (0. 711 mmol) &7-feb-MMV3 mli:»* 

Mf^f;V'7^H0 9 mg (0. 9 2 4 mmoK 13 0mo ( 
1 96) £$S#nU £»*e21$ffl»i$Lfco ffi*nfiW*5 m 1 *Unx.XfclB*& 
±Ltz 0 t^if^ 10 m 1 1* 2 Etffiffi U *«#n£EL#. 3 0 m 1 "C 

li^lfco til<?)m^^7 h ^7 7 - 1: U» f), Stm ( 
S) - 2- (N-^Vv^^v*^-^) 757-1- (^nn^f^) .x. 

(S) -1- (N-^>'^**">*^-^) 75 7-2, 3-yn;N* 
Wt-frfrb 8 5%tMLtv^iJ:?; HIS t 0 

(H«U2 1) Itm (S) -2- (N-^>v^*^rv7j;V^;V) 757- 

l- (7*n*^f;v) if-zvofyi 

Hife^!l3 i|i«KLT#f>*L£ (2R/S, 4S) -4- [ (N-^Vv^*^ 
7577-f-;^] -2-7 h^r'7-2-7f;i'- 1, 3-m7 
77 2 0 0 mg (0.711 mmol) mlKfiH 
. 2 5 % jfcffc>fc*MMft 0 . 2 ml li&t 2 BtW^bfco £J£ 
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i££zK*£U &fnfiW7R5 m 1 *UQz.XBLlB*&ikLtZo BM^fr 10m 

1 *C 2 MfcB U fcfcjfltftaDfc 3 0 m 1 T 1 ®m& U 
y-)At«L/:o *ttJV**EE*ttU m&&mLXWkJ&V!}2 6 3 mg& 

•9->=l/2) i:i OflHRLfcfci*. mm. (S) -2- 

->*;VsK-;W 75^-1- (7n^^f;V) xf;i/2 2 1 mg£3tfeftb#tft 

&mtLxmzo (s) -i - (n-^^^**^*^*-^) r^y-2, 

HPLCflM#B#H5 : 8. 5 3* 

lH NMR (4 0 0MHz, CDC 1 3) 8 7. 3 4- 7. 2 6 (5H, m) , 
5. 14 (2H, s) , 5. 10-5. 01 (1H, m) , 4. 95 (1H, b 
s) , 3. 5 5-3. 4 3 (4H, m) , 2. 08 (3H, s) 

(mmm22) mm (s) -2- (N-t-ri^v*^-^) 

H»CT7"C#e>*t7t (2R/S, 4S) -4- [ (N-t-7h*^M-;V 
) 7§>'^fA']'-2-^f*i/-2->f^-l, 3-'WV7> 1. 4 

2 g (5. 75 mmol) *»fV>15 mlWH, Mh'J 
^WJ^812 m g ( 7 . 48 mm oK 1 3 0 m o 1 %) & 5 frfflfr 

itxmTLfzo arrmrfk m.M.x2v$mm$i>tzo $&mnM&i o m i 

x.TRX&*flPlhU SfifA' 10 ml X3 Ellf&m U 

, ^ILt, (S) -2- (N — t - /f^fy*^;v) 75/- 

1- (^nn^fjV) xf^i. 2 9 g#fc e (S) —1— (N-t-7h 
*->7>;w-K-;v) 757-2, 3 -7°n^°y v-t-;v^<^M#^tr8 9%-e 

$>-=>tZo 

HPLCMM; *7A:nacalai C8 4 . 6 . mm I . D. X 2 
5 0 miiK #1**1 I 1 0 mM |NaH2 P04-N a 2HP04) i&feW. ( 
pH=6. 8) /7-bh-h 1 JA'=l/l (vo 1/vo 1) % tfiEjlS I 1 ml 
/min, :UV 210 nm. i) 7 14 0 V, &A* 110 ^ 
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1 

uPLc&nmm : 7. 8# 

lH NMR (4 0 0MHz, CDC 1 3) S5. 07 (1H, m) , 4. 73, 
(1H, m) , 3. 71-3. 59 (2H, m) , 3. 4 7-3. 4 0 (2H, 

m) , 2. 1 1 (3H, s) , 1. 4 4 (9H, s) 
(mMM23) mk (S) -2- (N-^^V**^****-^) T^y- 

(S) -1- (N-^V^**'>*^-^) T5/-2, 
t-;V5 0 0 mg (4. 4 4 mmol) £h;W^>-10 mli:I«H, 
3* ;v MfcS&b 'J * f-fr 1.00 g (6. 2 2 mm o 1, 2 8 Om o 1 %) 
Mt5. 3 mg(0. 0883 mmol> 1. 9 9mo 1%)»U 11 
0*C-C2B#®&*£U£o Mt-C^Ufcft, 0. 9 g#&3. 9 

5 git«Ill^o 5III^> Mt^ 4 3 mg (2. 

8 7 mmo U 1 3 Omo 1%) * 3#IW*»tTttTLfco ?ST&T$L IS 
$-C#fiU 2B#Mm^L^m> f&*nfiW*5 m 1 *ira&T&&fc#jLLfco 
f;vxyi 0 ml-e2@»mU £#8W fcfefltftafcfc 1 0 mltli^i- 
Lfclk ^f«JioifliaL«8t#^n-rh^97>f-tcJ:*^*f^?>. (S) - 

( S ) _ 1 - (n-^vv;v*^v*;v**-;v) 7 5/- 2, 

(H1W2 4) (S) -2- [ (N-^>^**'>*^*-^) 75^f;v 

] t^>7^« 

2tH«IJcLr»e>*tfe»afc (s) -2- (N-^>^;t'**v#;i/ 

sK~;v) 7 ^ y — 1 — (^nD^f^) xf 4 3 g (8. 4 5 mmo 1 
) 5 mUzmm^, »^^2. 50 g (17. 00 

mmo 1, 2 0 Omo 1 96) fcJgjDU 2 B#TO# Ltz 0 EJ&mzffia 

ttMfc7 2 0 m 1 £tjnx-> 0 m 1 -eamiu M 

mmzf&ffi±&yk2 0 m 1 x-m&htzo 

u m&mmu n&nmLx. m^mmi. 75 g&wfco zManmit 



miiE#2 003-3057226 




2002-306444 



38/ 



LfztZLZ, (S) -2- [ (N.-^v^V^v*;^-^) T^^f;V] 
2 7 g **fe#MMfrfr*r t lt#feo JR* 7 2%, i»mSL 9 
9. 8 % e e"e$>o7to 
HPLCiifH^ : 5. 0# 

lH NMR (4 0 0MHz, CDC 1 3) 5 1,. 3 8-7. 3 0 (5H, m) , 
5. 1 1 (2H, s) , 5. 00 (1H, bs) , 3. 65-3. 5.9 (1H, 
m), 3. 30-3. 24 (1 H, m), 3. 15-3. 05 ( 1 H, m) , 2 
. 79-2. 77 (1 H, m) , 2. 60-2. 59 (1 H, m) 

(Hifc0!l2 5) (S) -2- [ (N-^>^/i'***>#/M*-/i0 r^y^;v 

mMffll Z~Z%h*Ltz$m (S) -2- (N-^>"^t^y*;V^-^) T 
57-1- (^Dn^f;v) 168 mg (0. 5 3 5 mmo 1 ) £7 

*J-)VZ mU:gi^ »'J-)A9 0. 2 mg (0. 6 5 2 mm 
o U 1 2 Omo 1 %) £i®&nU Mffi"?3l$ffl»#Lfco RffifcKt&fttftfbT 
>^E- ^7AtKv#^5 ml^Di, itxf;H0 m 1 "C2 mMffi U 
«*«&5ftliCa*2 0 m 1 -e^LfCo ^S^A^m^^^v^A^^L 
T, ^JEM U K£f£&LT, tt&jftfel 0 6 mg*#fco £*t£ii&il*j£# 
J -K£t)fr$t^tztZ?>, 93. 2 mg<7) (S) -2- [ ( 
N-^>V/i'**$'2r/Mfr./i/) 7^^f;v] t + v^viitUv^o JR 

(11^2 6) (s) -2- [ (N-^^^^^v*;v^-;v) 7^^f;v 

H»J1 4"C#<btLfc^t#m (S) -2- (N-^>y>t^ry*;wf-;v 
) 757-1- (^nn^ jr.^;v 133 mg (0. 3 9 9 mm o 1 ) 

&7*y-;i/2 ml*t»'JW93. 6 mg (0. 677 
mmo 1. 1 7 Omo 1%) fci^&DU £ffi"C3 l$|SHBI#Lfco aSifcfcftffnttL 
IhT^-^ATfc^S ml^JBIx., ft»if^l0 m 1 T?3 Eiaiffi U ^ 

*mn-s&tfc 20 mi -c«fe» u mfrmwf? v ^ ^ l £«, *r 
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^n7h^77-f-CJ:l)MU:ti^ 111 mgO (S) -2- [ ( 

f 8 5%> 3fc»BJg9 9. 3%ee-e^>o7to 

(H»J2 7) (S) -2- [ (N-^^JI/**^**'*— /l0 
] **zs7><om& 

mifaffl2 lV&btiitfgm (S) -2- (N-^Vy>*^fy*^*-;v) T 
^ y - 1 - (T'o^^V) :c?-/H 63 mg (0. 4 9 0 ram o 1) 
*/-;H. 7 mll^lH, ^m* , ;^^72. 0 mg (0. 545 
mrao U 1 1 Omo 1%) *&iJDU M"C 1 NFWHWL^o RJCS«EJ-iSrtatt 
<bT>*-^A*»«2 mlfcJn*.. mlT*2l!«imU ^r^t 

«**«&*nA!fcja 0 m 1 "Cifc^U *6*«S«v^^->^A-CfaftLfco ^T«6 

^n7f^77^t:J: «9 5HfrL££: £6, 74. 6 mgO (S) -2- [ 

JR^ 7 3 Jt^l&B. 9 9. 8 % e e -e^o/co 
(HJ&0O28) (S) -2- [ (N-t--/h^y*^f-^) 7^/p^;kl 

§£»J 2 2 T# 5> tt^S^m (S) -2- (N-t-yf^y*W^) T ^ 
/- 1 - (^nn^^-;i/) jl-t-^s 6 7 mg (2. 2 5 mm o 1 ) 9 J 
m UZ&MZit* M*'^A3 4 7 • mg (2. 4 8 mm o 1 > 1 
1 Omo 1%) «r«SUnU IST'3W^t/:o RJfckfc^&ftT:'*-* 
AtK»* 10 ml fcjflx., WpWL^JU 10 ml "C3 Mltti U 
jfP^7K2 0 m 1 -CflsifrU toto**^*^* A^SUo *«WI*«ffi 
«MBU LT. (S) -2- [ (N-t-rh#y*;^v 

) T^y^f 1 ^] t^y7>3 3 1mg^: 0 tf8 5%> *^S9 9. 3 
% e e-e$)ofc 0 

HPLC»#;*7^:nacalai C8 4 . 6 mm I . D. X 2 5 
0 mm, mmffl I 10 mM |NaH2P04-Na2HP04| 7K?#?fc (pH 
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= 6. 8) /7-feh-h';^=l/l (vol/vol) > II: lml/mi 
n > J^ffi :UV 210 nm> i]<7 Az&j£ : 4 0 *C> i£A4 I 1 0 // 1 
*^SM CHIRALCEL OD-H 4. 6 mml.D. 

X 2 5 0 mm, : n-^tV'fVW-^S 5/5 (v o 1 

/vol) > ffi>M : 0. 5 ml/min, :UV 210 nnu rtvAjg. 

jg: 4or> &Afi: 10/^1 

HPLCifc#B#P3 : 5. 0# 

lH NMR (4 0 0MHz, CDC 1 3) a 4 . 77 (1H, bs) , 3. 57 
-3. 53 (1H, m) , 3. 28-3. 3. 1 8 (1 H, m) , 3. 10-3 
. 09 (1 H, m) , 2. 80-2. 78 (1 H, m) , 2. 61-2. 59 ( 
1 H, m) , 1 . 4 5 (9 H, s) 

(2R/S, 4R) -4- [ (N-^>^t^y*^-;V) 

(R) -1- (N-^>^V*4y*;V^^) T^y-2, 3-^n/<y^ 
*~-)V4 6. 5 gGWE 9 6. 7w t %, 0.2 0 0 mo 1 )* Y A 5 

0 mlKJKffiS-^ t;VffttfU^f;V3 6. 0 g(0. 2 9 9 mol 
, 15 0mo 1%), W3 6 0 mg (5. 99 mm o K 3. OOmol 

%)*mtoL, 110 x:x~3mmimLtzo-&m®.fc?u'*hr?7<(-K£. 

hfrffifrb (2R/S, 4R) -4- [ iN-ty'S***?'***-*') 7 5 
-2-^h^y-2-^f^-l, 3-^^V7^4MiSL 

H P L C##IW 16. 3 0 fl\ 6 . 6 1 ft 

mm (R) -2- (N-^^V^v*^-^) 757- 
1- (^on^fjv) •xf-zi'^SBi 

mMM2 9X~&t>titz (2R/S, 4R) -4- [ (N-^>y>t^y*^f 

75 -2-* h*->-2-*^;i'-i, 3-^**v5> <o 

h;vx>M3 5 2. 3 5 g£zfci$U mt^^^J^3 2. 4 8 g (0. 2 5 
9 mmo 1 , 1 3 Omo 1 %) **Tbfco iTl^Tt, mr£tt*#^LT2 
l$W«#L;fco 7K3 0 0 ml «riDx.-CSJC&*#JbU 7K3 0 0 mlt4Il|, 
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5%frffl£1-Y V^AtK^I 0 0 ml-eilBI^tTto Sfcfc, 3fc2 0 0 

R) -2- (N-^>v;u**>'#;i/*~-;i') 75/-1- (^nn^^;v) a. 
fAsifi (R) -1- (N-^>y>*^y*;v#-^) 7^-2, 3-^;^ 

»U X H NMRJ:«JfliiS«rfll©Lfca 
HPLC§#Hn : 8. 7^ 

lH NMR (4 0 0MHz, CDC 1 3) *7. 36-7. 31 (5H, m) , 
5. 14 (2H, s) , 5. 14-5. 0 1 (1H, m) , 4. 9 6 (1H, b 
s) , 3. 71-3. 46 (4H, m) , 2. 08 (3H, s) 
(^JtW3 1) (R) -2- [ (N-^>y^t#y*;wf-;v) 7</^f^ 

$kMm3 0 tmmizLxnbtitz&m. (R) -2- (N-^>v;v**v#;i/ 

T ^ y - 1 - (^nn^f-^) xf;K^J.;i/x^|i2. 4 3 g ( 
38. 91mmol) S-)V\ 1 mli:j|»?*, lmol/ltf'J 

vA^h^yfV^^y-;VM4 2 ml (4 2 mm o 1 , 108mol% 
) mTtiTlfc. *T»7fi4. 5|*na»L/io RJSifcfcftfllO. 3 
m 1 *Jn£TRl35*#lhU »Hfc*E*i»Lfco tK3 0 ml £2rax., 
f^8 0 ml f»(flU ^T«W«r*3 0 m 1 WL/; 0 # *D§ OH 
^nvh^7 7-f-icJ:^^tlT^io> (R) -2 - [ (N-^>y>t^fy*;v 

Vh)l'i>= 1/2) K£*)tt9LLt:tZZ>* (R) -2- [ (N-^ 
**v#;v**-;l') 7^^f;v] W7>3. 0 1 g£&feftM#^£LT 

;v: n-^^-9->=i : l onm&miifrh&tr LT@#:&#> 

n-^^v=i : so&^^&MWLfcfci*. (R) -2- [ ( 
N-^V'W^y*;^^) 75/>f;v] t^y7>2. 8 3 g^Sfe 
LtH^ti/;, 3fe3**&JK 1 0 0%e et*ofc 0 
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HPLCi^ : 5. 0# 
: 3 0 - 3 1 *C 

lH NMR (400MHz, CDC 1 3) 8 7. 38-7. 30 (5H, m) , 



5. 11 (2H, s) , 5. 00 (1H, bs), 3. 65-3. 59 (1H, 
m) , 3. 30-3. 24 (1H, m) , 3. 15-3. 05 ( 1 H, m), 2 
. 79-2. 77 (1 H, m), 2. 60-2. 59 (1 H, m) 

mWM3 2) (R) -2- [ (N-^Vi>;V**->:&>V**-;V) T5/^f^ 
] **~>?>0*Ui 

^jtW3 0fcRfi:Uftt>*i3t*» (R) -2- (N-^>^**">*^ 
#:=./!/) r>y-i - (^on^f;v) xf;i/^h;vx>tt5. 9 1 g (1 
7. 6mmol) &**/-;H5 mU«t » , )')A2. 4 5 
g (17. 6 mmol, 1 0 0 m o 1 %) **aniU *frT^5l$IMt#Lfc 
„ -RJSifcfcHsafc* 1 m 1 jD;LT»e*flf|LU jWK*aMtU^o 7K 15 m 
1 fctffo&n U S^m^f"^ 4 0 ml -CWlffi U ^r«WI *7fc 1 5 ml 

0 mwm^mm^^^v^^y^-Kx^^-m^h, (r) -2- [ (n- 

^ > # v * ;v) r ^ J * * * ~> 9 >^ § IR^ 9 0 LT 

(£SJtfil3 3) (R) -2- [ (N-^V^;lx^^v*;V^;v) TS/^f-;V 

1 t^y5>« 

£Jfc*l3 OfclPMftfcLTWfcjfrfcM (R) -2- (N-^>v^^ J r->*^ 
y=y-i- (^nn^fik) j.^;v<7) h ;vx\>}#?£ 1 7 . 13 g ( 
52. 8 mmol) 1^/^4 5 mlCififHs »'J")A9 15 
.0 mg (6. 6 2 mmo 1 , 12. 5mo 1 %) **aniU *.#TT*6 0 

«-n»»Lfc». mmtmmu Msmm\.x (r) -i 

_ (n-^>v;v^-^v^;v^-^) T5/-3-*nn-2-7 ? n^v-;v£ 
(r) -2- [ (N-^yy;vt^y*;v#-;i') ***>5vo 

t Lxm&.fflkm 11.57 g n&WLfc? n v h ^9 7 4 ~ 

£*#*n&>&. (R) - 2- [ (N-^v^^v*^-^) T5^f^ 
] ^v^fcMX^. 4%^MttV^it^Hlt^o 2ft, *H NMR 
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'Kiit) (r) -i- (N-^>^**'>*^#-/u). T*y-3-*nn-2 
- y n /nv - )V<Djf& 1 7t 0 

(R) -1- (N-^>^;w*3rv#;i'sK-;i') 7^-3-^na-2 — "/n 
/NV-;nlH NMR (400MHz, CDC 1 3) $ 7. 36-7. 32 (5 
H, m), 5. 12 (1H, bs), 5. 11 (2H, s) , 4. 10-3. 9 
4 (1H, m) , 3. 6 0-3. 5 0 (2 H, m) , 3. 4 8-3. 4 6 (1 H 
, m), 3. 34-3. 28 ( 1 H, m) , 3. 14 (1H, bs) 
HPLC^Hfl : 5. 4 553* 

3l#jgc§> (R) -1- (N-^>v;1/**v#;VjK-;v) T^y-3-^nn 
-2 -rfu/*; -)Vb (R) -2- [ (N-^Vy^t^y*^*-^) T<S 
t^ry7VOM3. 00 g£7-irh>30 m I l^mM^t, &t 
t*'^A5. 10 g (36. 9 mmol, 300mol%) £8SinU 5 
0 4 0 B#fTO# Ltz^ MM* V V A U *§$t£«t L£ 0 

*/U5 0 m 1 Srj&bnU 7K2 5 ml "C3H**U ^"^S * Mffi 
^ILT, (R) -2- [ (N-^>v*;^*->#;wK-;i/) r^y^^-;v] * 
^7>2. 3 9 g^/:, »9 2%, «tl 0 0%e et^ ? /: 0 
[0 0 4 7] 

[*JI 

#3£9?Si, -bi£o«J&J: D££OT% 1 -SlfeT 5 y - 2 , 3-.x.*K* 
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!$%tmm<D&-% #12 0 0 2-3 0 6 4 4 4 

50201584247 

mm* ®mm 

g^t mm mm 6 9 9 6 

ffoftB ¥$1 4^1 1^12 0 



[JimS] ¥^14^10^220 
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